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(54) LIQUID CRYSTAL DISPLAY DEVICE FOR CAMERA 

(57)Abstract: 

PURPOSE: To obtain the high visibility with high 
contrast even when a limitation on a space 
exists by statically driving the liquid crystal 
display segment of a display where a contrast is 
regarded as important and dynamically driving 
the liquid crystal display segment of the display 
excepting that. 

CONSTITUTION: A liquid crystal display device 

1 is constituted of a high contrast segment 
group 2 and a low contrast segment group 3, 
and respective groups are driven by an LCD 
driver 4. Then, the high contrast segment group 

2 is driven statically, and the low contrast 
segment group 3 excepting that is driven 

dynamically. That is, the view range 2a of a photographic screen where the 
contrast is regarded as important and a range finding point for focusing 
among display information are displayed with the high contrast. On the other 
hand, many displays are obtained by making the contrast of the function and 
the display pattern of a camera low. 
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A^SSSnteffifc S TiK ! AAf*3^U-i' 5 1 T* 
ifctSib, ^©JtS8£StfCP04S?*aDTCPU3 6 
©A73#-FP IistcATJ^tlS (0 9 (b) #!*0 . 
Lcf, Xt-D 5j%«*EEjbt 5 0 V J-^±^: 5> «\ Xf7 
7"S 5Ai*, 5 0 VK±t'^5.tfXf 77S 4A 
jtty„ Xf77S4 TF-tix X F a .-H^mfliE^ 5 0 VW 
±T^:<x ^WPOo «B : ?B«ia5S»JW_hiaaUTl/^ 
n«\ X FntfTEWmSgaWiS tLTXT77S l 7tc^ 
tT LT?S***t7"r*o Cl©J;3{cbTx 5«Mx fgA^ 
^fl^-«ffi*^ES<" 0 — T^x Xf77S5W TonB# 
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(7) 



mmW- 6- 1 7 5 6 0 2 

12 



US, Toff HSIl^aort So uOi^tLT, Xr-n# 

5 c tfcJ: t> , X r- a^^— >X.kr— K&tfSW^cS* 
</^T, «3I©SE»(^*C P U 3 6 fcS-ttSC 
So gtlttROMI^T'tfi^U ^BEh^VX^h 
7>^"X£©giMK:v>y^>X£H±Sfc26fc:E E PRO 
M3 7©ffii:LTt,«fct\, /^fUOW^ ffi 

[0 0 5 9] LT, Xf77S 6Tv^l/X|gK^rfT-5 

Xfi/^S 7t;:fi*^TX hn^WEE^-^f 
So Lcflt iiELfcXf^yXS 3 fci«KLT, X 
hn^jlllE^ l 0 0 VJXtT&SfrSfrSr^x y * 
"TSo X ha^HEtf 1 0 0 VttLhT&V^flte-tt. 

8\zmh;V7.Yu#?-^-i/m%i&K) 3 0# 
W±**oTl^*^Mfi7^t§„ ll^ 3 0 
#JU±lligLTl/'St§£-«S, X^-yXS 1 l\z.Wft\. 

x*\— swMtfltitr s o 

[0 0 6 0] —7a, ±IEXx-yXS 7 TX hot^tl 
EAnoo VtLhTfeSH^tt, XX-yXS 9KJIA/C- 
Tra^BB, Toff ^PI^BfigftS. ^T\ XX>y 
XS 1 0T±l2XX>yXS 6 fcH«fc/WXffiI&;&fi : t> 

lt, x h u#ftmm&tf 200 v«±T*fc*fr5fr* 

9^x >y 7TS 0 X hn^SHEtf 2 0 0 VJ-XhT*&V> 
Xf77'S 1 2fcjfiA/T*X hn^+— ^MJJfe 

CT, 3 0#J-XJ:JIjaLT^Sif£-l±X-r-yXS 1 7K 

[0 0 61] ±IEX^-yXS 1 1 KIT, XhD^lt 
0 0 VJ£*±T*2&Sit£-(i, Xf'y/S 1 3K:it/u 
t'To«m Toff ^^SK^Mf So ^T, Xf 

-yXs 1 4teT>w*BaKi*fifo;fc8k xf'^s 1 5 



20 



30 



fc^rxha^^EE*^— *-T«o CCT-li, Xh 
nzKJEttttBEtf 3 0 0 VJ-XtT£Sjb>5a>£?-x y 9~$ 
5» Xha#^5*«BE*<3 0 0 VtLkTfcl, X 
f'y/S 1 6tcitA/Z?X hn#^-y— s^MftSJ: t> 3 0# 
eih^oTV'S^SA^fiy^rSo CCT\ 3 0 
#J-;LhSiILT^Slf£-fctXX>yXS 1 7K:i£*rrSo 
Xf7 7"S 1 7fli, POo 4SH?*LfCLT, ¥- J f— >* 

[0062] ^k:, 0 1 o©sij^[Ei^iai:ia i 3Rt>*m 

h £r#H8 LT, CPU36t<tSAF WlftMffl*Wlfrt 
So Xf-^S 2 1~S 2 7Tti, ^MMlt-YXtcjSi; 

mmmmttstft. mft®&<Dwnc&, fticssnsBii 
^tfjssbi-rso 

[0 0 6 3] 

can 

mmmm. «= i/Vn - 

[0 0 6 4] ;V7Vt^CX t\4\Zi?nW(X* /n 

■9--rxa»i^oa«, a^inia^NF t-rsi:, sg2© 
^*nsra«sc*BSi:-rso^a*Lv^ fat, « 

tf**<450?, ig^&^>X#,£gT£So 
[0 0 6 5] 
[»2] 



[0 0 6 6] i3$t)**4ati:Ltr4i, l»a>f 
>+J-*V\- F7x7±©ftJ^CTgS£lLT L* 5 C 
fcStf, ^©i^tl^Kiti, HCSKBS/— ^>X*1g 

2 1~S 2 7T, HM+r^XfclJSLfc&ft, 1»[HS!^ 

[0 0 6 7] ^tc, Xf-y/S 2 8K:T, CPU3 6(± 
MINKIC38 fcilfsL, ^-y^^* 1 ; 4 9<D£*-y h- 
LMI^iETTRSW] ^>f§ 0 TSi:, DSjIHSS 

^Mts^/y/op iMop 2©m^jK^-rx 

t£*J tfifx., ;l/ H ^ V^V+r C hi St>* C H2 ^Siiitc 



so 



tttt'fS K7^7l6**t.-3„ CttfCfcoT, PSD 
fr£«iWt«t?3itK:ffl^-tSffi£\ ny-r^XCm , C 
II2 KlWiclEmu WflW£«»E«»*t68l« c i: 
So "5" LT, mSBf^iSia^, C P uafffcli HM1 
^t7?tT * — 5?ttllttP y - -v - i/* 

ttlcti, twaot, t^yyy'op k op 2 
© k 9 -r XhI* 0 , psd ytw.ffi.Ati ic urn 

^L^v^«8i:^:So 
[0 0 6 8] #VT\ X^-yXS 2 9TC P UjlStCJ; 

f LT l©»LM3^7tSo Xf7^S3 0 
T'tt, t»Ayf>?NC = Ott§„ C 3 LT 

X-r-yXS 3 1 T C P UiiML, 9t~? L M 4 ^r^VL, 
Do iS^CioTttSEI R EDiiffS .fed let So 



(8) 
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[0 0 6 9] Xt-V/S 3 2Ttt, CPU36liDo Sffi 
tt^Z/, *7»Jl»U IRED«;<;PXBI(it«. * 

LTs Xf'V^S 3 3T? 1 HI© I R E D/^XJ§gRrC\ 
NC*^>*'J^yht5. COftx NC*«Br£lIlSN 
tcil-r^ST\ Xf7^S 3 2~S 3 4©;1/- y^rdlo 

Xf7 7*S 3 5fcitA/Z?. CPUa<iK:«tOLM4 

[0 0 7 0] Xf7^S3 6T'tt, C P UJIfltCfc »3 L 

3o ^VT% Xf7yS3 7tT, rVX^-V — 
fcttfclC P U 3 eaA^yhWno fLT, X-r 
V7S 3 8£S^T, C POA^H^LtcSfsf S^T'* 

[0 0 7 1] c?LT, Xy-yfS 3 9fct\ ±E*'> 

>nt (i oo/N) Sttins 

Ki&fc^SOE-r— * A F^stStSo CODft, 'J 20 

[0 0 7 2] 1161^ 7 7"fy^rt«^fS B B B OS^ 
^Lfc0Tfe-5 o BBCft^T, PCOM, PS EG 
ttCPU3 60l«4?-h4SU COM, SEGfcfcflS 

[0 0 7 3] C<0&r>teW.mt%>CiL\ l z£.K). WffiV^ 

xmcomm^^ioayb^xhit, cpuoiw- 

-O^OKAX^^Aaic l/3;W77, l/3-r 

[0 0 7 4] 0 1 7 W:, Jf^ay^— FiC^ttS— 
0»l«^Lfct>©T?, |eJ0 (a) (i7 7-l'y^LCDg 
3VZ?£t>, (Willi (b) tt77^y^LCDSi»5 
iLfefeOTSS. ^tc, 01 8<D7n— — h£r# 
fiBUT, FI*I1«0*^9*«B!IW«-* C P UClfftO 

[0 0 7 5] 5fe-r, nmtimw-gnzciiicz&'U- 40 

4 1 fcTC P U 3 6<DAfcfci7J#— hRtf^tU*^ 
Rtf 4 «rlH»K:«iJii*3b^^ & «k 5 , 4 4 R$R9& 

[0076] XT7^S4 3 T'fct, iffig^E— K£r P la 

-pie htttBfrswwu ^ntcjtsfjsufca 

jjV7*— dS^X^fT^o fit, XT7 7S4 

4iCT, S^f-^^^UCfiEoT, S^LCDIR so 
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t>*L C D 2 tWLTfr 3o Xf7yS4 5T 

[0 0 7 7] Xf7yS4 6m C P U 3 6 COflJjA^ 
4»? (I NT) '\(D®m^<Z><Dm&fr*i ! fnJ-rz o ^-L 
T, X^y^S 4 7fc»V*T % »B#3b<7r-r>^*fll 

ttf^?n§i:777*HLDSFWyU 

[0 0 7 8] Xf7 7S 4 9T1i, ±IEE YESF, H 
LDS F©fln*W>Lt^5!!)^fx7 fa 
n*^^->LTV>ntf, Xr77S5 lRtfS 5 2{cj; 

[0 0 7 9]— 7?. ±ieX7 L >y^S 4 9 fcl&l^T, E Y 
ESF, HLDS FOfSint^^T^ttntfX-r-yT'S 
5 O^ffLT, T#^ofct*X-r-vys 4 7^I5 0 
CCttt, — ->-V7-rXfitfc;LTT = 0. 5T-$S C 

[0 0 8 0] Xf77*SSlt'(t LCDlMLCD 

74 • -fe^X, ;l/H • -fe>XGQJg||$!T= l 
U l»Kt5. LOi, 'J^-VT^o H2 0(4» 4 
»lfflfJii*3!» < Aofc»^07a-^+-h-Pfea. Xx 
7 7"S 7 1 y<=eV ■ #—b(D4 — ~>-Y^4Xtf%: 

znzt. xf7^-k(cad, {s.ffimnmvmic%: 

So $ifc> 0 2 Hi, tt^J&**«Aofc*§^©:7n— 

[008 i ] ->-v >v $uv—xm 1 1 ©3fBE, h 'J 5 > 

fan*HC <k o T C P U 3 6 ©SiJJi^flSS^tc^gpgiJji*^ 
jfcfSo •?• LT, Xf7 7'S8 2Kl^\ #±tfX-r 

v^-sw4ouBStta8*4fta"r«. ±iex-y-v^-sw4 

W7U 7^;l/i*<D#±tf5cTLTV>tllf, 7,y-yX 
S 8 3fCjiAT?DXn-K©'lf^A*-r-5= S7LT 

[0 0 8 2] ^tC, Xf77S 8 4K:TSiB-9--4'X^ 
X-T -v & g8£HBrtf>f X^ A77 

ixi , 7fsw5ior«i^au wi^Masn 

T^TSI7^ X'f 7 f S W 5 VOf^, X-x-y^ 
S 8 6tCifflAT*7-r;l/AOa^tfe^5&*'>>'h-r'57-C 
;bA*>i;>^«{jI% "0" (c-r?.o —73, isBX-r-yy 



(9) 
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S 8 5 ICTx lltfIfit?ntV^iiX^ 7f S W 5 
ys 8 TfCittTo 

[0 0 8 3] 8 v/^-y^uu-xsn 

1 1 £ili&LT^3$iJft;W 'vfSW 1 coigfflttSIA^ 

tf, IH 1 807D- ^-V— hffOXx-y^S 4 2 KM 
3o ^fc, rt^LTl^tU^ Xf'^S 8 8-^3tty 0 
[0 0 8 4] Xf'^S 8 8m 7-f*VX77^E 
YES F, *F77^H L D S FfimiZ*>LT^ 10 

^SxTrH/^TV^^SIT-^V^P.^ Xf7ys 8 9 

7 7'S9 0'\-»yyt-5= iUDXry/S 9 OT'lt 

[0 0 8 5] Xf'VT'S 9 1 T'tt, iMSgtf-O' 

Xf7yS9 2ET, LCDlRtfLCD2C«^ 
t"&,> C 3 LT, X^-y;/S 9 3fCT, U'J-XX^7 
^©P^I^&aU U'J— XX^7f SW2A^>LT 20 

7^ 1/ 'J -XX-< 7 f S W 2 A^7 Lt^tlli, X^h 
9 4 &CjtA,TWJS?S'JftX-l' 7fSW4 ^ttSg^^f 
So CCT% MT'dX-r-y^S W 1 tftyLTt^lfXf 
v7S 9 3£H*K 3t-7LTV^(±*±aiLfcia 1 8<D7 
u—=f-v— htOXr'vT'S 4 2£->»7t5o EI 2 
2ii. COSI0^©m3O^S6^J^Lfit©T'fe5o 

[0086] lctu yr-fzsPi&ghmm^Tjkmc 

P U (HCPU) £ffl</^Tl/^„ H C P U 5 Hi. frjffl) 
MC PUOMC PU 5 2 £M I NK I C 5 3 £.mV£5 30 
tc, 4 t£>y h^Iwbiifg^T? ctlcX-oTyy-O 

[0 0 8 7] ±ISH CPU51B, iWc^TJf ffi 05 
2nT*5*K ±IBaM^-#^oT:7r^^rt}ffi l F B 

[0 0 8 8] C©£3©£«S0!lT?«\ ±S!Lf;:ffS2<D#| 

fy^^irLTu^h^Xh^fe. X^-yhffliJSg^E 
— FB*»„ 3M£#tf LTifWSg-r SOtefiHaja «fc 5 IC 
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^zmf'^^^b^xbic-tzcotfam^o 023 

(a) RZS (b) H\ MAHt±«ziVhvXh^iS462. 
[0 0 8 9] 

flSfctiSn > h ^X h > h 5>X h T-Zmicio ^ 

[giaoffi*^^] 

[02] cosreoa^oaii^sirosfflsftfc 

Sg 2 OsS|S&0!lT\ (a) J4;fc*^<Dfl«fSHI0» (b) 

[03] (a) itm2<Dmmm<D^^ : yizmf^y7^ 

-;bF*V-W£3*lfr&jjVr»rBil8U (b) 14110 (a) 

[04] wi2 (Dmmmicmf&y 7 -f >#mr B s*v^ 

— V^Lfe0T'S-5c 

[0 5] (a) te7;l/^XlS£B#©$ B B B ^^Lfc 
0, (b) fcfc/M'tr^a >1M , XKSB$©}£||g^:£^ 
LfcBL (c) tt>V^vit-fXIB^©fflEB«^*3* 
LfcH. (d) SA-7^XS£l«OMSS*il/ 

[06] ^2£O*ffi^!|£O*^^©ttM[HlSS0T'fe§ o 
[07] ^2£D^flg^|£D*^7©fl«[HlS§0^$.5o 
[0 8] U;HI^D 1» 5 V^ft 

— h-PSS. 

[09] (a) tt07OMINKICrt©77^t'J 
<»m&(D®&*7s<tm!m, (b) liMINKIC^ 
A/DS»HI»7Dy^TJ55, 

[010] 0 7©m i nk i c\H<D®mm$&<nm&mT* 

[01 1] B60CPUKJ:« ^EHf&J^l^SiHJJ-r 57P 

[01 2] 0 6COC P UtciS7t*$iJffl]5:HKB^-r?,Xa 

[01 3] 06<DC PUtiSA FK^«U®*KWrS 

[0 1 4] @6©CPUta5AF i WJi^lKit 5 

[0 1 5] 06<DCPUfcl<fc5A Ffbftfttiai^-r^-l' 

[0i 6] 7r-r>^rt*^ffl«soEi8*^LfcigT 
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Of, |W|0 (a) «77l'^F ) !LCDS^t'fe!3, |r| 
0 (b) tt77^>^L CD*^ifiJB*^Lfct>©T? 

[019] 4»innwa»3B<Aofc*id©»ff*iiMa i r* 
[02 i] n«WBa»3^Aofc«^©»ff*Kwr*7 

[02 2] CO»?30g30®t«4SLfct07A^ 
[023] (a) Rtf (b) ttlMt±03>F7XF 

[fj^oi&iw] 

(LCD) gj^SB, 2-S37h77Hr^ 



*>H#, 2 a-£fHGIft. 2b--*W>K 3 - 
{gn>hv7. Hr^>h», 4-LCDH5^ 1 

0- *^5**, 1 l-^f^l/'J-Xa 1 2-1 

mwn • HBHMXWRx^-f Kx^7f, 1 3-77 

•r7aX^7f, 1 4-^i^hX^7f, 15- 
79vfa«3fcai5, 16'-77-f>^ 17-77-f 
V^S&fcSSU 18 a, 1 8b-S§3t^ 19-iEU 
VX, 2 0-SI3fcSR, 2 1 ;l/ KttftlSg, 2 1a- 
7UXA, 2 1 b-JSttSR?* 2 1 c-S^SR?, 2 2 
a, 2 2b-BBBtB, 2 3-»ftb>X, 2 4, 2 
5, 2 6, 2 7 -t;u5 7- 2 8-J£HgU>X, 2 9 
-r3>-r>-9-U>X, 3 0 -mmf&t#4*— K, 3 

1 - Sftl'^X, 3 2-S3feU>X 3 3-WEfflS3tt 

3 4a-*^f?, 3 4b-§» 3 6 
■CPU, 37-EEPROM, 3 8--{y?-7i- 
X I C (MINK I C) , 3 9 (F L) HI 
g&, 4 0- ; t-^7'J'r7lC (MD) , 4 1-AF 
gp, 4 2-E YE SEES, 4 3 -H L D S HISS, LCD 
1, LCD2"-ff£ f f B S^S„ 



1] 



[02] 



LCDK7"f/V 





*Efo 



i 



2a 



i 

3 



/ 



[132 0] 



871 II 




(b) 



-10 




—10 



( STOP ) 
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WfflW- 6- 1 7 5 6 0 2 



[0 3] 



14] 



Fl SO S! SI4 S2 S3 



S4 S5 




DO 

Dl ~ 

02 
D3 

ALATCH 
DLATCH 



(b) 



[0 8] 

DC 



X 



T 



V 



X 



7 



X 



J 



i_r 



T 
V 

7, 
7 



T 
I 

7 



[a) 



lb) 



(c) 











F2^ 










SO 


S2 


S4 


Fl^ 








F2^ 


S7 

* V 


S9 

S 


511 

S 




so, 


S2> 


S4^ 










Fl- 


SI 


S3 


S5 


F2- 


S6 


S8 


SIO 


BBSSS 








S7 


S9^ 


Sl^ 







Sfil~ll LC0I.LCD2 II 






S62~ T = I 







(d) 



I SI2-4 U-SI3 



(12) 



mmW- 6-1 7 5 6 0 2 



[0 6] [0 7 3 




DO 



(13) ^ngjpe- , 7 5 6 0 2 



1 1] 



SI 

S2 
S3 



S5 

S6 
S7 



SSK 

SIO 
Sll 



( CH * GE ) 



TON = 500 usee 
T0FF=50QjJsec 



I 



POO 

ON OFF ftlffi 




T0N=300jJsec 
TOFF=400jJsec 



I 



POO^i^" 
ON -OFF fr)$p 




Ton = 200 usee 
T0FF=400 us^c. 



POo « 
ON OFF « 




® 



(14) 



# fflW- 6-1 75602 



[01 2] 




Ton = I 00 usee 
Toff=200 jjsec 



ON-OFFifrl&P 



(D 




SI7- 



POO^ * 
0FF&L3g 



[0 14] 



1 



S35— -H^f^^-TXJLft 1 



S3T — fl 9 y Hjjj t& I 

S38 




MO 



S39— AF-fi^yMSxOOO/N) 



CUE) 



1 6] 



PSE62 



►PSEG13 
-PSEG12 



V/////////A 



-PSEGU 

^PSEGIO 
"p PCOM I 



5EG1 




ftf ffffl. jj 



SEG14 



V/////////A 



' PSE68 

■ PSES7 

PSEGG 
•PSEB5 



(15) 



W6- 1 7 5 6 0 2 



S27^ 
S28^ 
S29 



[Hi 3] 




N =60 



S30 



NC = 0 



531- \\fttnM-7>l&fe I 



S33 



S34 




1 



N = 120 

— [=: 



N=240 



T 



1 



S26— N = 240 



T 



(16) 



6-1 75602 



1 5] 



Do \JJ UU 

Di — \JJVU 



ALATCH 
DLATCH 



CPO 



ITLTLTLr 



TTLTLTir 



U \JU 



Da UU UU V_7 

D3 UU UJ — 17 




I 

C 



i 
it 

IS 



[01 7] 



[8 2 2] 



(a) 




(b) < 



COM! 



Sll 
IS 12) 

(sm 



COttl-SH 

12 



PCOMI 



Tf 



PSE8 WJ 



pses 



4.5J L 



PCOMI 
-PS EG I 

AM 



Vlco 
Vlci 

VLC2 
VSS 



VLCO 

VLCI 

J VLCZ 



vss 

♦VLCO 

♦I/3VLCD 
0 

-I/3VLCO 
-VLCO 



Vdd 

-VSS 
-VDD 

-VSS 

-voo 



-VSS 



VOO 



ALATCH 
DLATCH 1 

MCPU 

03. 




ALATCH 
DLATCH I 

D c° MINKlC 



53 



VDD 



(17) 
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[018] 



S4I- 
S42- 



t t 'J ,1? - h 



i 



S43~ fi'ffi-E-K fci^* 



S44- 
S45- 



LCD I, LCD 2 



CHRGE 



547- J Tf t7X 

548- -j| / t x -iuK- try* 



S49 



S53 



EYESF=0N 
HLDSF=QN 



YES 




NO 



S50 



S5I 1 fl) % 



I 



(18) 



ISM 3 ? 6-1 7 5 6 0 2 



im2 i ] 




I If) S82 



$84 
S85v 



S86- 




S87 



7^HLDSF=0N > '^ 



S88 

S89~ | 5A;lli ^ :1 ' ijt 11 



S90 

V 

S9I 



S92 



LCDI .LCD2&R 



(19) 



1#Pj§¥ 6- 1 7 5 6 0 2 



12 3] 



(01 



(b) 



|y f M»»tTMtMFVHnO'» f .i.. t 



HftfJBl ¥fiic5^5^ 2 1 B 
HMIMIE 1 ] 

mjEttmmszi 0039 
mjEjsm mm. 

[0 0 3 9] ffigSSffllffVLCD.tt, ^y?-7x 
-X I C (OTM I N K I C fcEf) 3 8 A^e»«^^n 
So VLCDWIIti, CPU36*5MINKIC38 
^©iUSK J: o T nTg i: r 5 c t 'immvib K) s msem 

RBIE*tft»Si*3 Mi 
[«iE»»«e*] 0 0 5 1 
H*jE#S3 ^jg 

[0 0 5 1] §P I <OS#?t±, P Lo , P Li , P_L 2 
*7KiotfToTV>«. PLo , PL 
1 . PL_2 «?tt*ft^nS««HR:4*— FTfc»K #P 
I FIRE D^rifih*7-1'7t5 



[fflUEJ*««e*3 0 0 5 2 

[0 0 5 2] C0J;5tcLT, CPU36U, 'Mimics 
-=>TPLo , PLi , PL.2 l&ttm!K.*ls. *7lMfP 

C¥tt*KE 4 3 
CffiiE«»«g*] BJliSffl« 
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